ABSTRACT Tax reforms affect economic performance by changing incentives for business formation, expansion, and operation. The United States has the highest corporate tax rate among countries with advanced economies, and-despite offering significant additional deductions, exclusions, and tax credits-it imposes the heaviest tax burdens. This paper offers a new measure of corporate tax burdens based on information in tax expenditure budgets; this measure implies that the burden of U.S. corporate taxation in 2017 is equivalent to that produced by a corporate tax rate of between 31.7 and 34.8 percent, without additional deductions, exclusions, or tax credits. Efficient design of a business tax system encourages activities with beneficial economic spillovers and imposes lighter burdens on those industries and activities that are most responsive to taxation. Tax reforms have the potential to improve economic efficiency by adjusting the level and design of U.S. business taxes.
B
usiness taxes in the United States and elsewhere raise revenue at the cost of discouraging business activity, a tension that lies inescapably at the heart of any business tax policy. A near-universal characteristic of governments is that they desire strong economies, for which they rely on businesses as drivers. Governments also need to finance their expenditures. It is possible to improve a country's economic outcomes without sacrificing business tax revenues by restructuring its business taxes in a revenue-neutral way that improves efficiency by better aligning production incentives with economic costs and returns and that directs tax burdens to where they have the least harmful effects on aggregate economic activity. There is, however, a natural limit to the effectiveness of any such reform strategy, because business taxes by their very nature depress incentives for business formation and expansion.
An alternative and possibly supplementary method of encouraging business activity would be to reduce business taxes and replace the lost revenue with other taxes, while strengthening measures to prevent personal income from being reclassified as tax-favored business income. But quite apart from the difficulty of preventing tax avoidance by reclassifying income, and the unattractiveness of any replacement taxes, such a course would run into another common constraint on democratic policymaking: the political importance of appearing to impose significant tax burdens on businesses. Of course, the notion of actually imposing a tax burden on business is illusory, because the burdens of business taxes are in fact borne by combinations of individuals-business owners, domestic workers and consumers, and possibly foreigners-rather than by business entities per se. And as a method of raising tax revenue, many business taxes are considerably less efficient and equitable than other tax alternatives that are within the power of governments to enact. But some combination of the difficulty of legislative compromise, prevailing uncertainty over who actually bears the burden of business taxes, and the powerful if misleading imagery of taxing large, affluent business organizations creates sufficiently compelling political imperatives for heavy and distortionary business entity taxation to persist in some countries, notably including the United States, despite these taxes' economic consequences.
Much of the international experience differs from that of the United States. In recent decades, most high-income countries other than the United States have significantly lowered their corporate tax rates, and many have dramatically reduced or eliminated their taxation of foreign business income, introduced special tax regimes for income produced by intellectual property, and generally sought to reduce business tax burdens. These efforts are intended to stimulate local economies by encouraging business formation and expansion, and to put countries in strong positions to compete for internationally mobile business activity and income. It is noteworthy that these business tax reductions have been enacted by foreign governments of all political persuasions. Yet the United States continues to tax worldwide business income, has not reduced its statutory corporate tax rate since 1986, and since 1986 has significantly increased the personal income tax rates at which unincorporated businesses and S corporations are taxed. Although the United States has in the meantime introduced some business tax incentives, including rapid write-offs of new business investment and favorable treatment of income from domestic manufacturing, the relatively minor economic significance of these incentives compared with significant foreign tax reductions has made the United States a comparatively much less attractive tax environment for business activity.
There is widespread, and to some degree bipartisan, concern that the 2017 business tax environment adversely affects the U.S. economy by making the United States a relatively unattractive location for internationally mobile business headquarters and investment, and by imposing distortionary and excessively heavy burdens on the businesses that remain legally based in the United States. Of course, there is far from a consensus on the nature and features of beneficial reforms that the country might adopt. Proposed reforms can be evaluated on two dimensions: their effects on total business tax burdens, and their effects on the efficiency of resource allocation at any given level of aggregate business tax burden. It is noteworthy that proposed reforms also generally fall into two categories: those that would reduce total business tax burdens, and those that would restructure business taxes without much changing aggregate burdens, typically by reducing statutory tax rates while expanding business tax bases. Many proposed reforms of both types would include having the United States adopt a territorial tax system that largely or entirely exempts foreign business income from U.S. taxation.
Business tax reductions are logical reactions to heavy aggregate U.S. tax burdens; but as a design feature, or perhaps as a concession to political concerns, the reductions in entity-level business tax burdens can be buried in proposal details. The 2016 House Republican tax reform plan for a destination-based corporate cash-flow tax effectively introduces a significantly modified value-added tax and uses the revenues that this tax generates to finance reduced corporate tax rates and a narrowing of the corporate income tax base. Separate corporate tax integration proposals would increase U.S. shareholder taxes on dividends (and possibly capital gains) while reducing U.S. business entity-level taxes by, for example, permitting deductions for dividends paid to shareholders. These tax integration proposals redirect a portion of the burden of equity-financed investment from firms to dividend recipients, in the process reducing entity-level business taxes.
An alternative reform strategy is to maintain tax collections from business entities at roughly their current levels, but to reduce statutory business tax rates while expanding business tax bases. Examples include President Obama's proposed budgets, which would have reduced the statutory U.S. corporate tax rate, implemented a form of territorial taxation, and limited certain business deductions. The primary goal of such proposed reforms is to address adverse incentives caused by high statutory tax rates. Of course, statutory tax rate reductions that are financed with tax base expansions cannot improve incentives for all business activities, because incentives are products of marginal tax rates, and it is impossible to reduce all marginal business tax rates while keeping average business tax rates unchanged. 1 Consequently, if business tax reform is to be revenue-neutral within the business sector, then it will encourage some business activities and discourage others; a statutory tax rate reduction financed with reduced tax deductions and credits will discourage activities that previously benefited disproportionately from the deductions and credits while encouraging activities that did not. It is certainly possible to improve the efficiency of business taxes this way; but there is a strict limit on the extent to which it is thereby possible to reduce total business tax burdens and consequently improve incentives for business activity as a whole.
Section I of this paper considers the burden of U.S. business taxes, introducing a new measure of corporate tax burdens that offers additional evidence of the extent to which U.S. corporate taxes exceed those of other high-income countries. Section II considers efficient business tax design, with implications for proposed tax reforms.
I. U.S. Business Tax Burdens
Available measures commonly suggest that U.S. businesses in 2017 face tax burdens that exceed those of almost all-and possibly all-other countries. One challenge in ranking the relative tax burdens of different countries is that no single measure offers an entirely reliable or compelling metric by which to compare tax systems. The most easily accessible comparative guide is provided by statutory corporate tax rates. Because countries differ in the extent to which subnational governments levy business taxes, it is important to incorporate subnational taxes when comparing them. The Organization for Economic Cooperation and Development (OECD) reports combined national and average subnational corporate tax rates for the 35 OECD member countries; table 1 displays these 2017 tax rates from highest to lowest. The United States appears prominently at the top of the list, with an average 38.91 percent tax rate; France is a distant second, at 34.43 percent;
2 Belgium is third, at 33.99 percent; Germany is 1. If a reform could introduce new lump-sum taxes, then it would be possible to lower all marginal tax rates while maintaining average tax rates unchanged; but the realistic scope of any such lump-sum taxation is extremely limited.
2. It is noteworthy that the French government has enacted a phased future reduction in its corporate tax rate.
fourth, at 30.18 percent; and the 31 remaining OECD countries have tax rates of 30 percent or below, notably including Canada (26.7 percent) and the United Kingdom (19 percent).
As judged by statutory corporate tax rates, the United States clearly has the highest business tax burden among the OECD countries in 2017. But there is an understandable concern that statutory tax rates fail to capture important aspects of tax systems, and thus are potentially misleading guides to comparative tax burdens. Business tax systems differ in the degrees to which they feature favorable deductions, tax credits, exclusions, and other provisions designed to encourage specific business activities. These provisions serve to mitigate tax burdens, thereby subjecting businesses to effective levies that can be significantly lower than those suggested by headline tax rates. Furthermore, savvy taxpayers commonly structure their firms and their business transactions to benefit from available tax deductions and credits.
I.A. Estimating Burden-Equivalent Tax Rates
It is possible to use estimates of the value of favorable tax provisions to modify statutory corporate tax rates so as to construct burden-equivalent Tax expenditure budgets were introduced by the United States (Surrey 1973) , and many of their applications are highly controversial, because the magnitudes of estimated tax expenditures depend critically on what one takes to be a standard tax system. For example, the tax expenditure associated with the deferral of U.S. taxation of foreign income presumes that in a standard tax system, the United States would tax the foreign incomes of its resident companies, which was once common practice but is now very unusual among high-income countries. Similarly, the tax expenditure amount for accelerated tax depreciation of capital investment depends on the counterfactual-the tax depreciation provisions that would constitute a normal tax system, about which there is considerable disagreement. Despite these and other concerns about tax expenditure budgets, they provide information that can be readily used to modify statutory tax rates, particularly because governments conveniently distinguish corporate from noncorporate tax expenditures.
To use tax expenditure information to construct burden-equivalent tax rates, it is necessary to distinguish tax expenditures such as generous expense deductions that narrow the tax base from those such as tax credits that do not. Base-narrowing tax expenditures reduce the impact of high statutory tax rates, because a statutory rate of 30 percent applied to just 80 percent of income is equivalent to one of 24 percent applied to all 3. The tax expenditure figure for accelerated depreciation is the difference between taxes collected in 2017 and the amount that would have been collected with tax depreciation rules in an idealized income tax. This is not the same as the present value of the implied tax benefit for investment undertaken in 2017, though there are circumstances in which the two concepts would produce the same estimate.
income. The interaction of the tax base and statutory rates means that it is not possible to construct a burden-equivalent corporate tax rate simply by multiplying the statutory corporate tax rate by the ratio of corporate tax revenue to the sum of corporate tax revenue and corporate tax expenditures, because it is necessary to adjust tax rates for the width of the tax base. Furthermore, it is necessary to adjust burden-equivalent tax rates for the costs that taxpayers incur in arranging their business affairs to benefit from tax expenditures.
It is useful to consider a simple formulation in which a representative firm is subject to tax at rate t, has gross income of y, and has three categories of expenses, x 1 , x 2 , and x 3 . All expenses are fully deductible from taxable income; and, in addition, the firm is permitted an extra tax deduction equal to a fraction a of expense of type 3. 4 The firm can also claim a tax credit for a fraction k of its expenditures on x 2 . The firm's after-tax profits (p) are (1) 1 .
-kx 2 , and total tax expenditures are (tax 3 + kx 2 ). Differentiating the determinants of p with respect to the tax parameters t, a, and k, and applying Shephard's lemma, it follows that
The goal in measuring a burden-equivalent tax rate t is to determine the value of t that, if applied to pretax profits without an extra deduction for x 3 or a tax credit for x 2 , would produce a tax burden equivalent to the existing tax system. One can think of first removing the extra tax deduction a while simultaneously reducing the corporate tax rate to keep the firm's total tax burden unchanged, thereby producing an intermediate value t* to accompany a = 0. Denoting by ∂τ ∂α ĉ the change in t needed to accompany a small change in a while keeping firm profits constant, it follows from equations 2a and 2b that
Analogously, equations 2a and 2c together imply that for a corresponding change in tax credits and tax rates, where y*, x* 1 , x* 2 , and x* 3 are values of these income and expense items when a = 0 and the tax rate is t*. Equation 5 implies
It is possible to estimate bounds for the value of t* by applying assumptions about the determinants of the ratio that appears in the denominator on the right side of equation 6. If economic behavior is unaffected by tax expenditures-the assumption that generally underlies government calculation of tax expenditure amounts-then the values of gross income and expenses in the denominator on the right side of equation 6 are the same as those in the numerator. This assumption is very unlikely to be true, because increasing the after-tax cost of x 3 while keeping total business tax burdens unchanged is likely to reduce the intensity with which a representative firm uses x 3 ; but the no-responsiveness assumption provides one bound for the value of t*. The opposite-extreme assumption-and it is quite extreme-is that, in the absence of the additional tax deduction, firms would not use input x 3 , so that x* 3 = 0 and the denominator on the right side of equation 6 equals 1. More realistically, one should expect an accurate value of t* to lie between those implied by these assumptions.
With t* available from equation 6, t can be determined by using equation 4 to adjust the tax rate for removing the tax credit-which, using a method analogous to equation 5, implies that where y**, x 1 **, x 2 **, and x 3 **are values of these income and expense items when k = 0 and the tax rate is t. In the extreme case in which behavior is assumed to be unaffected by tax preferences, the values of gross income and expense on the right side of equation 7 are those prevailing under the current tax system. In the opposite extreme case, in which x* 3 is assumed to be 0, it is also necessary to assume that x 2 ** = 0, and that removing the tax credit eliminates the use of x 2 . The only undetermined expression in equation 7 is the ratio x* 2 /(y* -x* 1 -x* 2 -x* 3 ), which depends on the nature of the production function; this ratio is larger if x 2 and x 3 are substitutes in production (holding constant total business tax burdens, and therefore roughly holding output constant), and smaller if they are complements. Acknowledging that all productive inputs have at least some conditional substitutes, for the purpose of calculating an upper bound it is reasonable to take this ratio not to change as x 3 declines, again making the values of gross income and expense on the right side of equation 7 the same as those prevailing under the current tax system.
I.B. Estimated U.S. Corporate Tax Burdens
An extremely convenient feature of the system described by equations 6 and 7 is that the lower and upper bounds on t can be readily calculated using publicly reported data on corporate tax expenditures and revenues. Under the assumption that taxpayer behavior is unaffected by tax preferences, equations 6 and 7 together imply that the lower bound on, t denoted, t 1 can be calculated as
where TE ≡ ta x 3 + kx 2 is the aggregate value of corporate tax expenditures, TC ≡ kx 2 is the tax credit component of these expenditures, and
-kx 2 is total corporate tax revenue. Similarly, the upper bound on t, denoted t 2 , can be calculated as
To calculate t 1 and t 2 from equations 8 and 9, it is necessary to use estimates of total corporate tax expenditures and the portion corresponding to tax credits. The U.S. Treasury reports corporate tax expenditures by category of tax provision, cautioning that its data are calculated one provision at a time and under the assumption that economic behavior does not respond to incentives created by tax expenditures.
5 Because tax expenditures can have interacting effects on tax revenue, the total revenue effects of tax expenditures need not equal the sums of individual items. It is nonetheless informative to sum reported corporate tax expenditures to obtain an estimate of their total, though in so doing it is appropriate to exclude two categories of reported corporate tax expenditures. The first is the deferral of U.S. taxation of the unrepatriated foreign profits of U.S. firms. This item-which, as noted above, is by far the largest reported corporate tax expenditure-reflects taxes not collected because the United States, while imposing a worldwide tax system, does not do so on an accrual basis, instead taxing most foreign income only when repatriated. Most countries, including all other G-7 countries and all but a few other OECD countries, either exempt from tax the foreign incomes earned by their resident companies or else tax only trivial portions of 5. The Treasury's estimates of tax expenditures for various years can be found at https:// www.treasury.gov/resource-center/tax-policy/Pages/Tax-Expenditures.aspx. this income. These countries do not consider the failure to tax the foreign incomes of their resident companies to be tax expenditures; so in order to make a U.S. burden-equivalent tax rate internationally comparable, it is inappropriate to treat the deferral of foreign income as a tax expenditure.
The second modification is to exclude the tax expenditures for taxexempt state and local debt held by corporations and low-income housing tax credits claimed by corporations. 6 It is well understood that the bond market prices tax-exempt debt in such a way that the vast majority of the tax benefit flows to issuing states and localities in the form of lower borrowing costs, whereas corporate holders of this debt receive reduced pretax returns and therefore only very small net benefits. Similarly, corporate claimants of low-income housing tax credits do so by making equity investments that effectively purchase the credits from housing developers at prices that largely reflect the associated tax benefits, so the benefits flow to developers, not corporate tax credit claimants.
7 Although market forces limit the benefits of all tax expenditures by encouraging economic activity that reduces net returns, arbitrage by financial markets in the case of taxexempt bonds, and the active market for tax credits in the case of the lowincome housing tax credit, specifically limit corporate taxpayers' ability to benefit from these provisions. 8 Two facts are evident from the table. First, the burden-equivalent tax rates t 1 and t 2 are both significantly lower than the contemporaneous statutory corporate tax rates, and second, the burden-equivalent tax rates are nonetheless quite high. For fiscal year 2017, t 1 = 31.7 percent and 6. The tax expenditure for the exclusion of interest on state and local debt held by corporations was $8.4 billion in 2017, and the corporate tax expenditure for low-income housing tax credits was $8.3 billion. Treating both these provisions as actual corporate tax benefits, and therefore adding them to aggregate corporate tax expenditures, would reduce the 2017 estimate of t 1 from 31.7 to 30.6 percent, and reduce t 2 from 34.8 to 34.2 percent.
7. See Jordan and Pettway (1985) on the pricing of municipal debt; and see Desai, Dharmapala, and Singhal (2010) on the pricing of low-income housing tax credits.
8. The calculations in table 2 implicitly treat average state corporate income tax systems as offering tax expenditures that are equivalent to federal tax expenditures; to the extent that this assumption overstates the value of state tax expenditures, this treatment produces estimated burden-equivalent tax rates that are slightly too low. Tax expenditure and corporate tax revenue data exhibit fluctuations between years and over business cycles that reflect annual accounting year concepts, transitory fluctuations, and other features that make these annual figures noisy measures of the long-run incentives created by corporate tax systems. For this reason, it is useful to consider the 2005-17 series of estimated burden-equivalent tax rates-the lower bound of which exceeds 29 percent in every year except for three of the four years following the crash of 2008 (when significant business tax incentives were introduced), and the upper bound of which exceeds 32 percent in all but two years. U.S. burden-equivalent corporate tax rates are consistently high because combined U.S. federal and state statutory tax rates are very high, and U.S. corporate tax expenditures, though certainly significant, are not large enough in magnitude to reduce U.S. tax burdens to the point that they would become comparable to the significantly lower corporate tax burdens of other countries. This is why it is infeasible to craft genuinely revenueneutral U.S. corporate tax reforms that would entail significantly reduced corporate tax rates.
U.S. corporate tax burdens are high despite efforts by U.S. corporations to avoid tax obligations in various ways-including investing in taxpreferred activities, such as research and development (R&D), domestic manufacturing, and low-income housing; financing investments with debt rather than equity in order to obtain tax deductions for interest expenses; and locating profitable investments in low-tax locations, including foreign countries. Corporate tax avoidance is costly, as evidenced by the incompleteness of tax avoidance in practice and the empirical pattern that avoidance activity increases significantly as tax burdens grow. 9 The costs of activities that facilitate tax avoidance-such as borrowing more than firms would otherwise want to; committing capital to low-return investments abroad or in domestic R&D, manufacturing, or low-income housing projects; or engaging in other tax-preferred activities-are part of the burden of taxation; and these costs account for the differences between t 1 and t 2 in table 2. Moreover, the United States is not unique in this regard; corporations in other countries also avoid taxes, and incur costs in doing so. U.S. corporations that are subject to significantly higher burden-equivalent corporate tax rates than are corporations resident in the other OECD countries can therefore be expected to avoid taxes aggressively but nonetheless face the highest tax burdens.
I.C. Other Evidence and Implications of U.S. Business Tax Burdens
The high estimated burden-equivalent tax rates facing U.S. corporations are consistent with other measures of their relative tax burdens. The financial accounts of corporations based in different countries can be used to produce measures of effective corporate tax rates, which generally are defined as average ratios of tax obligations to pretax incomes. Kevin Markle and Douglas Shackelford (2012) consider financial statement information for publicly held multinational corporations based in 82 countries from 1988 to 2009, estimating the determinants of firms' worldwide average tax rates. After controlling for industry, year, and firm size, they find that a firm's national domicile is significantly associated with the average tax rates reported in its financial accounts, with Japanese multinational firms facing the highest average rates, and U.S. firms facing the secondhighest rates. This same pattern appears in 2006-11 data for 9,022 multinational firms based in 87 countries (Markle and Shackelford 2014) . The evidence from Markle and Shackelford is consistent with the very high Japanese statutory tax rates in the earlier parts of their sample periods, and is also consistent with the Congressional Budget Office's (2017) calculations showing that ratios of taxes paid to pretax income are significantly higher for corporate operations in the United States than for operations in any other OECD country that belongs to the G-20.
9. For example, Graham (1996) , Desai, Foley, and Hines (2004a, 2016) , and others report that higher corporate tax rates are associated with greater U.S. corporate borrowing; and Graham (2000) calculates that U.S. corporations could double their tax benefits by borrowing more than they do.
It can be difficult to interpret accounting-based comparisons of average tax rates, given that they are affected by endogenous business decisions. For example, a corporation that invests heavily in tax-favored assets, or is financed extensively with debt, will appear to have a lower average tax rate than a corporation that does not, even though both are subject to the same tax rules. Favorable tax provisions encourage corporations to modify their activities to claim greater tax benefits, but doing so is costly; so simply treating the resulting tax reduction as a lower effective tax rate overstates the true tax benefit. Another limitation of much accountingstyle evidence is that samples typically (though not in the Congressional Budget Office's study) include only profitable corporations, so studies often do not incorporate the tax consequences of losses, and in particular the generally asymmetric nature of corporate tax systems that tax gains but permit only incomplete deductions of losses. The asymmetric taxation of gains and losses, and other important features of corporate tax systems, are also typically not incorporated in comparisons of effective marginal tax rates on new investment projects. These comparisons commonly posit stylized investments and evaluate the extent to which corporate taxes introduce wedges between pretax and after-tax marginal products of capital. Such calculations offer incomplete measures of the investment effects of corporate taxation-not only because the calculations usually fail to incorporate important tax provisions but also because the tax treatment of other business inputs and receipts also affects the demand for capital. As a result, it can be considerably more informative to compare corporate tax systems based on their statutory rates adjusted for tax expenditures.
Large corporations account for most U.S. corporate income and corporate tax payments, but it is useful also to consider the relative tax burdens of smaller companies based in different countries. The World Bank reports annual information on the tax obligations that would be imposed on the same hypothetical small manufacturing company (with well-defined financial and operational characteristics) over the first two years of operation in each of 190 countries. The results consistently indicate that U.S. tax burdens are some of the highest among the OECD countries; and findings for 2017 (PwC and World Bank 2017) are that the hypothetical manufacturing firm, if based in the United States, would face an average tax rate of 28.1 percent, second only to New Zealand's 30.0 percent among the OECD countries. Although this exercise, strictly speaking, applies only to a single, very specific type of business entity, its results are likely to carry implications for many other businesses; and there is cross-country evidence (Djankov and others 2010) that these estimated tax rates are correlated with lower rates of business formation and investment.
There are two direct implications of high U.S. business tax burdens. The first is that, with its high tax rates and worldwide tax system, the United States is not in a competitive tax position to attract internationally mobile firms and economic activities. Firms that can readily choose the countries where they are based have incentives not to be taxed by the United States. This is most evident with corporate inversions, in which corporations undertake transactions designed to change their tax homes, leaving the United States for foreign countries with lower tax rates and territorial tax systems (Desai and Hines 2002) . And the corporate inversion phenomenon is only the most obvious manifestation of a firm's tax-motivated choice of where to legally base itself. There is ample evidence that levels and locations of foreign direct investment are highly responsive to local tax rates (Desai, Foley, and Hines 2004b; Hebous, Ruf, and Weichenrieder 2011) , and that multinational firms based in countries with worldwide tax systems and high tax rates are less capable than other firms of competing for foreign investment in low-tax countries (Hines 1996; Barrios and others 2012) . The international effects of the current U.S. tax system are therefore to discourage investment in the United States relative to other countries, and to reduce the extent to which U.S.-based firms invest in other countries.
The second, and even more direct, implication of high U.S. tax burdens is that the U.S. tax system discourages domestic business activity in the United States, and does so to a greater degree than do the tax systems of other countries. High corporate tax rates reduce rates of business formation and levels of capital investment (Da Rin, Di Giacomo, and Sembenelli 2011; Bond and Xing 2015; House, Mocanu, and Shapiro 2017) , which, by depressing economic output and labor demand, thereby reduce living standards. Peter Diamond and James Mirrlees (1971a, 1971b) call attention to the inefficiency of taxing business income when governments have sufficient alternative tax instruments available, because it is possible to obtain the same tax revenue at lower net cost by imposing taxes directly on individuals rather than indirectly via business taxes whose costs individuals ultimately bear. In the Diamond-Mirrlees framework, individual taxation is more efficient than business taxation, notwithstanding the fact that individual taxes reduce incentives for income production; the point of their analysis is that business taxes similarly reduce incentives for individual income production by depressing pretax real wages-and business taxes, in addition, discourage business activity. Because the magnitude of the inefficiency increases with the size of business tax burdens, it follows that the United States has the potential to significantly improve the efficiency of its tax system by reducing its business taxes and obtaining needed revenue from other sources.
II. The Structure of Business Taxation
Business taxes affect incentives for business formation, expansion, and operation, which is why reforming poorly structured business taxes offers the prospect of improving resource allocation. Efficient business taxation minimizes the harmful consequences of taxation, albeit in a decidedly second-best fashion, because virtually any effort to collect tax revenue from the business sector distorts the economy. Conditional on raising any given amount of business tax revenue, efficient business taxes align private incentives with social costs and benefits, adjust for market failures, and seek to impose the heaviest tax burdens on activities that are least responsive to taxation.
An efficient business tax system will impose tax burdens that differ based on the nature of business activity, because activities are associated to differing degrees with socially beneficial or harmful spillovers, and generally differ in the extent to which they respond to taxation. For example, business R&D is commonly thought to stimulate economic productivity to a degree not entirely captured by firms doing the R&D, which is why governments encourage greater levels of R&D by offering R&D tax credits and immediate deductibility of 100 percent or more of R&D expenditures (Rao 2016) . Analogously, efficient tax systems impose higher rates of taxation to discourage environmental pollution and other activities with negative externalities. To the extent that some firms operate in imperfectly competitive markets, the implied efficient adjustment is to reduce their taxes in order to stimulate greater output (Auerbach and Hines 2003) , notwithstanding the oligopolistic profits that these firms earn and the need to raise other taxes in order to compensate for lower taxes on firms in oligopolistic markets, because the inefficiency created by imperfect competition takes the form of restricted output.
In addition to correcting for economic spillovers and market failures, efficient business taxes impose burdens that differ across activities, firms, and industries based on the extent to which they respond to taxation. Most OECD countries, and all major capital-exporting countries other than the United States, exempt from home country taxation all or virtually all the foreign incomes of their resident businesses. There are two efficiency-based reasons for exempting foreign income from home country taxation; the first is the highly tax-sensitive nature of foreign direct investment, and the second is the potential efficiency cost of distorting patterns of capital asset ownership (Desai and Hines 2003) . One practical concern about the United States adopting a territorial tax system that would exempt foreign income from U.S. taxation is that such a change would offer greater encouragement for U.S. taxpayers to relocate taxable income from the United States to low-tax foreign countries. There is considerable controversy about the current extent of tax-motivated international income reallocation, and therefore the degree to which it might increase with the adoption of territorial taxation, though recent evidence (Dharmapala 2014; Hines 2014) suggests that the magnitude of this problem is quite modest.
In addition to exempting foreign income from taxation, efficient business taxes would distinguish tax burdens by industry, for example by imposing lighter tax burdens on mobile manufacturing activity than on relatively less mobile service activity-a function that is currently partially served in the United States by the domestic production activities deduction, which permits an additional deduction of 9 percent of manufacturing income. Capital investment incentives-in the form of current U.S. bonus depreciation, which permits firms to deduct 50 percent of the expense of eligible equipment investment, and of the rapid depreciation of other investment expenses-encourage economic activity by firms in capital-intensive industries and lines of business, implicitly at the expense of firms in other industries and lines of business. Similarly, to the extent that levels of investments that are more readily debt financed are themselves more responsive to taxation than other typical business investments, it follows that an efficient tax system would offer more generous treatment to interest expenses than to the cost of equity finance.
It is useful to consider more specifically the incentives created by business taxes. These taxes reduce after-tax business receipts and also reduce after-tax costs, because businesses are entitled to deduct at least a portion of costs against their taxable incomes. Consider the case in which a firm produces output with the production function q(x), in which x is a vector of n inputs, purchased at input price vector p, and output q is defined to have a price of 1. Firms are permitted to deduct a portion a i of the cost of each input i, whereas all the firm's output is taxable, as a result of which the firm's after-tax profits are given by
The first-order condition corresponding to the profit-maximizing interior choice of each input is then obtained by differentiating equation 10 with respect to x i :
is a standard expression of the effect of income taxes on input demands. For example, in the case of fully deductible expenses, such as normal wages and salaries paid by a profitable firm, a i = 1 and equation 11
simplifies to x q x p i i ( ) ∂ ∂ = , which indicates that the firm hires labor up to the point that its pretax marginal product equals the pretax cost of an additional unit of labor input. In the case of equity-financed capital investment, the one-period pretax cost of a unit of capital is (r + d), in which r is the firm's discount rate and d is the depreciation rate of capital, a i = z, the present discounted value of depreciation allowances, and equation 11 implies that 1 1
a version of Robert Hall and
Dale Jorgenson's (1967) familiar formula for the after-tax cost of capital. In practice, there are many circumstances when input demands, as expressed in equation 11, are captured by values of a i that are above or below 1, with capital investment being the obvious example but by no means the only important case. There are restrictions on the ability of taxpayers to claim deductions for expenses, the most important being the inability of loss-making firms to claim deductions for all their expenses. This arises because the tax system is asymmetric, and thus business profits are taxable but taxpayers are seriously limited in being able to claim refunds for tax losses. A firm that incurs labor and materials expenses of $1 million in year 1 in order to obtain sales receipts of $1.5 million in year 3 is permitted to carry forward its year 1 loss of $1 million to reduce its year 3 taxable income to $0.5 million, which thereby effectively permits the firm to deduct its year 1 expense (albeit without an adjustment for the time value of money). If instead of having certain sales of $1.5 million in year 3, the otherwise risk-neutral firm had a 50 percent chance of receiving $0 in year 3 and a 50 percent chance of receiving $3 million, the firm would either owe taxes on $2 million of profits or be untaxed, thereby effectively enjoying the benefits of cost deductibility only half the time, corresponding to a value of a i equal to roughly 0.5. Given the large and growing magnitude of nonrefundable U.S. corporate tax losses relative to taxable U.S. corporate profits (Altshuler and others 2009; Patel and McClelland 2017) , it follows that, in expectation, the expenses of representative U.S. firms are only partially deductible. This system effectively imposes higher tax burdens on firms that are less certain to be profitable and therefore can claim the full value of their tax deductions; such a pattern is consistent with efficient taxation if the activities of these firms are less tax-responsive than others, and quite inconsistent with efficiency if they are equally or more tax-responsive.
Equation 11 describes a set of input demands as functions of p , the vector of tax-adjusted input prices that appear on the right side of equation 11. More generally, the vector of input demands can be written as x(q, p ), reflecting the fact that input demand is a function of a firm's chosen output level-and that, for any given quantity of output, the firm's choice of inputs is a function of relative after-tax prices. To explain the effect of specific tax provisions, it is helpful to decompose their effects on input demands into substitution and scale-of-operation effects. The effect of a change in the tax price of input i on demand for this input is given by
dx q dp x q p xdq dp
Equation 12 illustrates that changes in the tax price of an input affect demand for this input in two ways: by encouraging input substitution at any given output level, and by changing the production levels of firms using the input more and less intensively. Thus, the research tax credit stimulates R&D, both by encouraging firms to select R&D-intensive processes to produce any given level of output, and by subjecting R&D-intensive firms to lower tax rates than other firms, thereby expanding their scales of output-and there is no presumption about which of these two channels has the greater effect on total R&D. Efficiency-minded tax reform selects both the level and design of business taxes. The high current rates of U.S. business taxation imply that economic gains will be available if U.S. business taxes are reduced and other, more efficient taxes are used to recoup the lost revenue. The distributional consequences of such a change would of course depend on the specific nature of any business tax reductions and on which other taxes were used to raise the needed revenue; but with a progressive individual income tax at its disposal, the U.S. government could make this combination of tax changes more or less progressive than current taxes. In addition to adjusting the level of business taxation, a tax reform intended to improve economic efficiency would maintain and in some cases increase the differentiation of tax burdens across business activities, firms, and industries, notably by exempting the foreign incomes of U.S. firms, but more generally by offering favorable tax treatment to highly responsive economic activity.
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Merrill, Joel Slemrod, James Stock, and participants in the Fall 2017 Brookings Panel on Economic Activity for helpful comments on a draft of this paper. GENERAL DISCUSSION N. Gregory Mankiw agreed with most of what was said, but took issue with Martin Feldstein's contention that "much of the 2.5 trillion in funds that have been accumulated abroad would be repatriated and invested in the United States." First of all, Mankiw remarked, in jest, that any time an economist says something is "obvious," one should probably be suspicious about whether it is true. In this vein, Mankiw was not convinced that Feldstein's statement about repatriation was true. Take Google, for example, which is headquartered in the United States but has a major subsidiary in Ireland. Suppose Google Ireland is sitting on $1 billion in cash and decides to move the money to its U.S. accounts. Doing so would "bring the money back to America," but would not increase investment in the macroeconomic sense-unless Google was severely credit constrained. Google's U.S. parent could presumably borrow if it needed to, so if Google Ireland was sitting on $1 billion in bonds and its U.S. parent had $1 billion in bond liabilities, then the transfer from Ireland to the United States would wipe out the liability, but there would be no real investment in the macroeconomic sense. Therefore, Mankiw was skeptical that a future repatriation holiday would have a significant macroeconomic effect.
Robert Hall believes that something resembling a "business tax" may result from the current round of tax reform, and thus it is worth thinking more about what a business tax really is. According to Hall, an "axiom of tax theory" for a competitive economy is that a business tax that includes a first-year write-off of investment yields a $0 present value of tax revenue, which in turn implies that a consumption tax-a tax on total income less investment-is equivalent to a wage tax. But in reality, a business tax has a positive present value. A business tax should apply to pure business profit, but the tax base for a business tax typically includes much wagelike income. For instance, the entrepreneurial income of subchapter S pass-through entities is taxed as capital income rather than wage income. Owners of S corporations do not pay self-employment tax. Hall explained that the Internal Revenue Service attempts to deal with this problem by requiring S corporations to pay market salaries to their owners, but it appears that a good deal of the remainder is actually wage income that is treated as capital income. 1 Hall believes that some tax reform architects believe pass-through entities that generate mostly professional income should be eligiblefor very low tax rates. The reality is that pass-through entities produce a lot of wage income, so they should be taxed at the regular income rate; that is, pass-through income should not be subject to a business tax that has a present value of $0. Put differently, it would be a disaster, according to Hall, if policymakers were to say, "Well, if a properly structured business tax has a present value of $0, we might as well not have one." Such action would leave a gigantic hole in the tax system. Hall believes that policymakers should not give a bargain tax rate to what is actually professional or entrepreneurial income. Alan Blinder thought the four presentations were excellent, calling Alan Auerbach, Gita Gopinath, James Hines, and Martin Feldstein "a great quartet." However, he warned that if the tax system were to depart from neutrality in the ways described by Hines, "it would not be these four people that get to decide the deviations from neutrality." Rather, congressional committees would decide on the deviations-with decisions that are bound to be based more on politics than on, say, "relative elasticities of demand."
Blinder also noted that there is a simple, legal way to avoid the problem with repatriation, which is to leave money abroad but borrow in the United States. This, according to Blinder, is different from the case that Mankiw described, in which the company does not need to borrow. Blinder wondered if anyone knew how much of this was actually occurring. Jonathan Pingle noted that despite Apple's estimated $230 billion in offshore earnings in May 2017, Apple still issued bonds. He guessed it was not lost on Apple's corporate management that it could borrow very cheaply in the United States, and thus there was no need to tap its overseas earnings.
Blinder was sympathetic to the points made by Gopinath, who emphasized the effect of monetary policy on exchange rates. An interesting "stylized fact" that Blinder believes to be very germane to the borderadjustment tax debate is that there are roughly $50 in asset transactions for every $1 in transactions involving imports and exports. Therefore, to a first approximation, trade should have almost nothing to do with the exchange rate. Models that attempt to describe what will happen to the exchange rate if a border-adjustment tax is implemented should keep this in mind, he concluded.
Alan Viard offered suggestions on how economists should think about the scope of feasible reforms, based on observations from the tax debate during the past year. He expressed admiration for David Bradford's "X Tax," and explained that the House Blueprint's business cash-flow tax was a partial movement toward an X tax.
2 In view of the widespread confusion and misconceptions that the Blueprint encountered, however, Viard concluded that economists should shift their attention away from innovative solutions, such as the X tax, that cannot be effectively explained to policymakers and the public. He recommended that economists instead focus on long-standing conventional tax reform options that are easier to understand and explain, noting that such options can offer significant economic benefits, even if they are theoretically less attractive than more innovative reform options.
Viard stated that if he had more time, he would have delved into some of the oddities of the border-adjustment debate, particularly how some of the arguments have flipped over time. For example, supporters of border adjustment have begun to embrace the economic argument that the exchange rate would adjust, while opponents claim it would not. According to Viard, each group tended to hold the opposite belief just a decade ago.
Returning to his call to focus on conventional tax reform options, Viard explained his view that if the United States were to institute a national consumption tax, it would likely take the form of an old-fashioned valueadded tax (VAT). One of the VAT's advantages is that it receives more sensible and transparent treatment under financial accounting rules. Viard also contended that border adjustment would be better understood under a VAT than under an X tax or a cash-flow tax, because people would expect the Federal Reserve to raise the domestic price level under a VAT, avoiding any need for movements in the nominal exchange rate. Although a VAT would be easier to understand and market than an X tax or cash-flow tax, it would still likely be met with political roadblocks. Viard added that if a consumption tax is not feasible, one should consider reforms to the income tax system, such as taxing shareholders instead of corporations.
William Gale agreed with Mankiw on the effects of repatriation, and emphasized that repatriation is not a geographic concept. For example, a company could bring money into the country without recognizing the funds as income, but the company would not be allowed to distribute it to shareholders or use it to finance investments. Gale was not defending the existing system, but simply wanted to bring to light this often- misunderstood issue about repatriation. Gale noted that much of the nonrepatriated funds are already deposited in U.S. banks or used to hold bonds, and thus one should not expect large economic effects from a repatriation holiday.
On the issue of border adjustment, Gale believes that part of the misunderstanding stems from the feeling that this issue "came out of left field." He thought the confusion might stem from the fact that the United States does not have a VAT, and he noted that nearly every other county in the world has one, and that every other country adjusts its exports and imports under the VAT for taxes. He pointed out that state sales taxes are implicitly adjusted for "exports" and "imports" into and out of the state, but expressed his disappointment that this example of border adjustment has not permeated the public perception. He thought it was unfortunate that a borderadjustment tax was proposed by the Republicans alone because there was a good case for Democrats to be in favor of it. It became a partisan issue once it was branded as a Republican proposal.
Gale then turned the conversation toward the benefits of the destinationbased cash-flow tax (DBCFT), one of which is that it is immune to the "race to the bottom" currently faced by the corporate tax. Hines's table 1 shows corporate income tax rates across countries, but Gale noted that the rates only matter for production or profit-shifting if the countries have income taxes. Under a DBCFT, a country could have the same tax rate as in Hines's table, but it would be a tax on value added less wages, not on production in the country. He reiterated the point made by Hall, that the DBCFT exempts the normal return. If major trading partners also implemented a DBCFT, it would eliminate most exchange rate issues. Nevertheless, Gale conceded that this would be an almost impossible feat.
Adele Morris noted that no discussion of tax reform would be complete without acknowledging the potential for an efficiency-enhancing excise tax on greenhouse gas emissions. According to Morris, a $25 tax per metric ton of greenhouse gases emitted, rising at 2 percent inflation each year, could easily raise $1 trillion in revenue during the 10-year budget window, while at the same time reducing other emissions, which would have human health and ecological benefits. Morris believes discussion of including a carbon tax among the broader business tax reform discussion could help garner Democratic support for some of the policies laid out by Feldstein. Implementing a carbon tax would also justify obviating the Environmental Protection Agency's greenhouse gas regulatory program, which is far less efficient or effective. Morris believes there is room to strike a bipartisan deal, which she feels might not be as unlikely as many people think.
Joe Beaulieu made three points regarding items that had been lost in the discussion thus far. First, he mourned the loss of the discussion about border-adjustment taxes in today's political environment, and believes there was a misunderstanding regarding the asset and goods markets. Although the asset market is much larger than the goods market-a point noted by Blinder-he doubted that areas with fixed exchange rates would not react with regard to their exports. Second, Beaulieu noted that the discussion of the exchange rate and the border-adjustment tax's effect was interesting, but reminded the group that it would be part of a broader tax reform plan. He argued that tax reform would bring the United States from having one of the worst business tax regimes to something much better, which would have obvious implications for the exchange rate. Third, he pointed out that the alternatives to moving to a territorial system without other things like a border-adjustment tax to affect inversions would require massive amounts of regulation, which would have their own costs and would be subject to ongoing lobbying.
Robert Gordon expanded on Mankiw's point that repatriated profits are not going to cause a large increase in investment. Specifically, he aimed to extend it toward the argument for a reduction in the corporate income tax rate itself. He pondered why investment has been so weak over the last five years, while corporate profits as a share of GDP have been at an all-time high. He suggested that an answer might be that firms have been paying dividends and buying back shares instead of investing. He believes that one of the problems with productivity growth is the fact that total factor productivity growth is so low, and that the long-standing advantage of manufacturing over service productivity has disappeared. In this regard, Gordon pointed out that total factor productivity growth in durable manufacturing, except for computers, has been negative during the past 10 years. He believes the United States has a productivity problem that cannot be solved by investment, and that a corporate tax reduction would not cause an investment boom.
Richard Cooper noted that many international comparisons were being made during the discussion, which he liked in principle. However, he questioned the assumption that other countries know what they are doing but the United States is wrong-for example, saying that "every other country" has a lower corporate tax rate and "every other country" has a VAT. He offered the example from about 25 years ago, when the United States implemented universal banking, which was inspired by competition with Europe and Japan. According to Cooper, universal banking was a mistake that the United States has been paying for during the past decade. He warned that just because other countries do something different, it does not mean that they are right. Cooper echoed Gordon's point that, in general, lower tax rates in Europe and Japan have not led to increases in real investment. He closed by repeating his skepticism about international comparisons in this context, and he argued that though tax competition has certainly affected employment, there is scant evidence that it has increased growth rates.
